Fast silver ion conducting glasses as electrochemical devices have been tested. A silver iodine battery using a silver ionic conducting glass (AgPO3-AgzS-AgI) has been studied. The interaction of some gases (O.,, CI_,, H_,S) with the electrochemical chains: Pt/Sb;S3-AgI (glass)/Ag and Pt/AgCI (thin film)/Sb,.S3-AgI (glass)/Ag has been investigated. Finally, the behavior of thin films of AgzS3-AgzS-CdS glasses as sensitive membranes for Cd detection in solution has been tested on MIS structures Au/Si/SiO2/ Membrane/Cd in solution/Reference electrode.
INTRODUCTION
Silver ions are well known to possess a very high mobility in some solid phases. RbAg4Is , for example, has a conductivity at room temperature is as high as 0.3 (2-cm-. But the stability of these materials is very poor; silver rubidium iodide decomposes at 18 C and is not very stable towards moisture and iodine.
New solid electrolytes have been prepared by reaction of a glass former (As2S3, Sb2S3, AgPO3 ) with AgI and Ag2S mixtures. These glassy electrolytes have conductivities reaching 10 -2 to 10-tl2-cm-at room temperature2.3. Although the conductivity of these glasses is less (10 to 100 times lower) than RbAg4I, they possess some advantages: good stability, easy to shape, possibility to prepare thin films.
The present paper deals with the use of some of these glasses in applications such as solid batteries and chemical sensors. Saito and Kashihara have proposed the use of RbAg415 in a silver iodine battery4.
Compared to lithium batteries, they possess a much lower ocv (E 0.68 V for Ag/I2 system versus E 2.6 V for Li/TiS2) but a higher discharge rate.
In the case of chemical sensors, H6tzel CIr. gas was obtained from UCAR (Research purity) and the gas line used in this study is shown in Fig. 3 . The sensor device is depicted in Fig. 4 The sensitivity to H2S has been also tested. In air, when the partial pressure of H2S is lower than 10 -2 atm. (Fig. 5b) (Fig. 6a) As the sensor e.m.f, depends on the activity of the gas at the electrolyte surface (i.e., at the "triple contact" gas/electrolyte/electronic conductor), the potential is lower than that given by Nernst's law using Gibbs energy of formation of AgC1.
With a thick AgCI film, the response time is less than 3 mm for a chlorine partial pressure of 5 x 10 -4 atm (Fig. 7) . At lower pressure the response time becomes longer and the e.m.f, variation is no longer linear.
ISFET SENSITIVE MEMBRANES
Chalcogenide and derived chalcohalide glasses have already been used to prepare selective electrodes7-2. Their properties are well adapted to this kind of application; low solubility in water, good ionic and very low electronic conductivities, and a wide range of composition 2-3.2 permitting the preparation of various membranes. They are potentially interesting as membranes for ISFET (insulator semiconductor field effect transistors) devices as it appears possible to prepare thin films of various glasses having a constant activity for the ions detection and a sufficient ionic conductivity (Ag /, Li / or other ions...) to obtain good performances.
We now present the preparation and performance of a thin film chalcogenide glass used as sensitive membrane for cadmium detection.
Membrane Preparation
A chalcogenide circular target (50 mm diameter, 4 mm thickness) was first fabricated by grinding and mixing ultrapure powders (Merck products) with the composition 7 57 ms2S3, 38 Ag2S, 5 CdS (moles %). The mixture was pressed under 1T/cm and then heated at 220C in a vacuum chamber (5 x 10 -7 Torr). Chalcogenide thin films were prepared by RF magnetron sputtering of this target in an argon gas plasma at a pressure of A typical spectrum is given in Figure 8 . The film composition appears different from the one of the target Moreover, a decrease of the sulfur and silver concentrations accompanying some aging process of the target has been observed. Preliminary measurements: As a basis for our analysis we first studied the C(V) response of the structure Au/Si/SiO/Hg before the membrane deposition. The study was performed with a Boonton capacitance meter at 1 MHz. The corresponding curve is given in Fig. 10 and can be compared to the C(V) response of the Au/Si/SiO2/Membrane/Hg structure. It shows important voltage shifts (due in part to the in-series addition of the impedance of the membrane and in part to states and charges created by sputtering) and the need for a low frequency study (<100 Hz) in order to obtain the complete accumulation process (due to the ion response time consant in the membrane).
Studying Cadmium detection: The Cadmium detection ability of the chalcogenide membrane has been tested by studying the C(V) response at low frequencies of a Au/Si/SiO2/Membrane/solution/electrode structure. Figure 11 shows the experimental cell we have used. 
